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(54) BLUR CORRECTING DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To accurately correct shake without using a special sensor. 
SOLUTION: An ideal driving current arithmetic part 7 arithmetically calculates an ideal driving 
current obtained when acceleration is not applied to a blur correction lens. A pseudo actuator 71 
is the model of an actuator performing the same behavior as the real actuator, and the model is 
described by setting intrinsic angular frequency as con, an attenuation constant as C, and an 
actuator driving ability constant as p. An EEPROM 10 stores the constants in the case of 
adjustment, and the arithmetic part 7 reads out the constants at the time of correcting the 
shake and calculates the ideal driving current. A difference between the driving current flowing 
to the real actuator and the ideal driving current is a signal component corresponding to the 
acceleration by camera shake. Since the target position of the blur correction lens is calculated 
based on the signal component, the special sensor such as an angular velocity sensor is not 
required. 
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^©Rl»a5&IEi!j1-?>SM^i7^ii— c 
©H»;SP©teS^tti-ri>-b>-f%i:2:(l^T</^o & 
50 «ttffl*>-!fH: % ■qilWB©ffi«*»K*=^UT*!Jx 
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So Sfi&T^^-^it, °I«)SBO{4e* 5 S 

s-j&iwH^siot, ::©nj»gfS£lB»jLT^So 
x, v— ■xmimmm.miz mtezmmmzitm ufcft 

[0 0 5 0] T^ioi-* lfcfc, Xl^«IEl/>Xl 3 

$j-rs©£*ruT\ y^fai- ^i(is mmizz-ox 

[0 0 5 1] fMSPSB 3 fci, ffi»g4r«CJ& Dfc&MC, 
XUffiIEW>Xl 3©{£rg#— gtUtt£-rs«fc?£, K 

a 2 ciH&waEsa*^ So 

[0 0 5 2] SSWIKi&m^Sl^gP 7 ft, rvWEV^y 
XI 3#XW3£SjJQMfi£gtt&^£i:£©T^3 : - 
xx-^ 103SfflW3QHg|Mt.«tS.«Ji-rst)©7f»4. 

fflssagfM&mssESSi^gp 7 ttw&4HHKJKffi 6 

So 

[0053] r^^-i^— * i cssftssMBu f-— * 
lEU>xi 3£B^(iBCfEl&1-s&to©BS^7>i:£ 

ssgSB 7 its xtj LfcffiBffi^ttcjs txmt-tzmm 

SnSMtf, ^Xl/J!)n^JK#&^££i:'©<fc?&fi 
CftSiPSri-'? iU — ->a>U ^©3-fA'l aC8£ 

n s mss t > i v — > a > u & mm, £ <& tt«e -r s n i: 
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[0054] h 3 hu if-mrnvm 1 SQBBJKCWS XI/ 
^st^D y ^siT-feSo as«jiKi!jmifijii#a57 ii, 

^;i/7 5 i:*>e>&S. 

[0055] mmm& 7 3 it, &i»<z)@jffiigB z£mm 
io »gB3 hmmomw&v? ht^Tx-ftoo 

[0 0 5 6] »b-7^n37 2 fct, f?P£© K5-f ^2 
/f/tg|5 7 2 fct, fl^tCfciPWM K^^S^^S 
tt&<, 8Hx*fcK>t^ «EEK5-f ^£n 

tiCfcoT, 7^fax-^lffl3>f;Hal:itl51 
20 [0 0 5 7] »felffl«»a-b>1*-7 4 fct, S£fiR©tfc«tft 

C*ilSataST?S£Bt S C i:* s T- § So 
[0 0 5 8] MT^fix- ^7 lit, SIISOT^f- 
1, XH«IElx>Xl 3M1/>X#1 4 
^^e^ilj^-rST^^j.^— ^^fc'O^e^T-feS. Si 
fel7Wxx-^7 1BU ««WaiM$l44SQSCI* 
Mt^r^m'MWS. iitt^C^t-rsX^M 
IEb>Xl 3'©a£ffioeJ6H»l±, MMS^ftfflSW-fcJ:^ 
30 TXVWIEU'^X 1 3S3a*.bfci:SCBu WT©tBt2 
Cin^C, 2*3in^©^T-i£MUT^-r- h* s T- 

§So 

[0 0 5 9] 
[»2] 

X 1 

F ms * + c s +k 

[0 0 6 0] ;ct-, Xtt, XV«IEU>X©i&i- (gE 
(ft) T-fet), Ftt, T^^i^-^iEffij^T-fet), m 
40 tt, pJl&aJHST-$)l5s cHu tttt«»T?»»3x ktt' % 

[0 0 6 1 ] Sfc, lM7?fai-i!' 7 1 (t, Rll&gC 
Kfim, ftffiitc I^SSkCftfcDC, d©m© 

jg||ISi:bT, WT©»3t;^«t-5Cf3izE-rS3 
T-^So 

[0 0 6 2] 

[R3J 

50 
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X 0 

I s* + 2 feu. s +(o. ! 

[0 0 6 3] XB, XHiIEV>X©i!j§ 

ffi) TffctK IB, T^^a^-^IEK;S^T-fe>}, /? 
B, T^iai-^fEftjtg^ifc, wntt^ S££iJSft 

[0 0 6 4] pl®jSBKSm, tett<£f&c, KiajgRk© 

it-feSo c©t«>£, yi'fai-^ l&ftisa-r io 

"Tr 3fe ^> o 

[0065] EEPROMioit mmmmmmmmn 

qrtitgB«-rsf3«KttT?ft 4. EE PR 
OMIOIt V7 h^iTT^E^l/^EMUTefJgEL/fc 

con, «S^»£fc^©«£HKB#XB:fflffiWfK»Si& 20 
A/TJIBtttrS- a««ie»*«E«KCgP7tt % EE PRO 
M 1 0*>£>C:ft,5,©fiiE£, rmtiEfiFttt*mbT3f^ 

[0 0 6 6] 7^n-«liig»j!, S^tE 
«j&wn, $os£5gife£B, — jSftWtz, figStt^feot 

T*fb-r*^rtBtt#ft*. EEPROMioit 

SB7B, JaKtftWSBl 5 *StfttiJL EEP 
ROM 1 0#ffitt*Sfil£MlE«»i:K:*T5v^ Cft 

5. iHttT^j.Ji-^7 IB:, ^Ctr;^? 

^n^EE&TMftSbfcfcSCBu 09*B\ ¥H/£J£^& 
iTCfc-oT, Ciife©^«fc:*H6-rsffl[*Hfi-r*ii: 40 

[0 0 6 7] CI©<kdiC, ^fclT^iSL-* 71, i 
«H5-f^7 2, «mWgB7 3, JWfcllfl«tteB-b>-0- 
7 4St>*^SBE^^7 5&o*^-&t)-a-T, 7 -f — 

X£fFt>, ^©^E^l/^fig-TS £ 
T- 1 3 o 3»ttffigMi%ftlHi: 7 B, V7h->x7^ 

©«fc-5fc:> ^;ft^ft©^^;i/l;:;fc^T:> s. a b— i--3 > 50 
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[0 0 6 8] 0 4B, *#sraoS6lH86JKJBK:«sri' 
«IEaE«C*(t4ffi«JMHWmit»©rD <y 7iffe 
So {fte&^Iftmi: 6it XP«IEb >X 1 0 £ B*I 

5. titMtH-^i&MWab 6 B:, *^fg6 It, £V >n> 

*;Mn»g^J?^6 3 t£</tx.T^ 
So ffc«it<frtt«J*S& 6 Bu KttttftEffi^&B 5 #4ftB 
b£|gifr«git«i;, affi«JiE«jS^«#g|5 7 b& 

m&tz> 2^iRj©ipajKc*rs-rsAD^*(a-^s, 

6 2f^ >£/WT\ f y ^ > — ( >X©X 
ufte&»J*-*-s. ffiBJg<fr«*#gts 6 Bu c©t:^^ 
>^&IF3-^ >X©Xb;&6>fcS-i5^T, 
SXP$:}T%?«1-fe«){3, XVffilEl^X 1 3©§!SGE 

{4MJg^fitS»:g|5 6 B, 3 StWS^BUIEi&SSIM 

[0 0 6 9] T^j-^c— ^ l#XH*IEb>Xl 3S 
fllrrSiittC, 7HEI/>X13SVl/>X#14 
^t©qIi!jg|5©Sfi{C^XUiPigJg^a-ltfc^A s , 7U 

wiev>xi 3izmitvxttm-rz>o ^©*ss, ^x 

^HatiS«ft5. XVMIEV>X 1 3©{uS 
B, — V^^^ifiifit^T^^tzSbizm.miM^mz 

mmmtLrmm^mi-to tiLW.m<$mm&& 6 b, * 

SL (^Xi/ini$JS) #&^;R!g£{KfflbT:3i«>;fcJ15S$j 
oT, ^Xlx^Ktclt^lbfeft (ADJftKM-^) £Stl¥ 

[0 0 7 0] 
[IS 4] 

A I = a/jS 

[007 1] zzx. Ant nm<Dmmnm£mm&) 
mmmmtcom mm&m^) xhK>, ait #7wc 

iSiOJftKTffe5 N yfltt, T<7^a^— ^Ettt6*^» 

[0 0 7 2] S£;bD%£«Jfgft 6 3 B, fi*inas*«l 
fe\sXmm-t Sg(5^-T-feSo ^DiSJKff^A lit f7l/ 

iaiSJK <t 5 {§■§•(;: io x. t , m±;iaitst zzm^*^ 
v ^ fe » t , a±jinigjg(c «fc 5 m^&ft & tmrnm 
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*<&5#a&3. «7J(C4oT1t-*#^oTV^tt<i 
T-(4, ^HiiEU>Xl 3©B«ffi«MHili:*IB©ffi 

[0 0 7 3] mmammm»& 6 3 a. a^*^©r;i/ 

=PJXA©— fclfcbT, coflmo*fii4:****Jl* 

a±>*niijg>iiff^ 6 3 a, mmmm 

tO 0 7 4] 1^6 114, ^7WnMCJ:5i^' 
'L*3migtt#fcS. £©£»£, 8&<86.1tiu DC 

«*ft*d*rt:» *xujsn«R««cDa^©***^ 20 

[0 0 7 5] *##§6 1 {4, 0J*«, 1 * 2 &© u - 
nxy^frir lz£^Tmf&-rz - #T- § So -©*§-£■ 
fc N 1&©D— /^7M;i^T- lllB©*?}£fTot\ 

2&©n— /^^7^;i/^T?2iia©^S ! fT^(4> £ft 

-rS^il^T-SSo #lxJ4, l»!CDD-;U7^Wffl 
20 (dB/dec) T-^ V^TtfSi^^ 2*© 
D-/U7-f;^O4 0 (dB/dec) T-^^tfT 30 

(4s nm<Dttmt.&*¥7ummL&*) b&^mwmK. 

[0076] 4*^ >3> hD-7 6 2 {4, i^S6 1 * s 
"TS^OT-feS. V4 >3> 6 2(4, XHfiE 

w»sia«^ru«iE»^o«iini*aiffi:, y^>©*# 40 

(4, ix>Xto^**»ieBg*fc£©£fl3fci6;fcT, y 
■i >©*§;*£ pJ^nJtlT-i&Se ?7-UCJ;5» 
0iJx.(4, ft^ttjWSffifcfcfe^fcSCBU eiTO«5t= 
4oT5Ri?)SC t^T-SSo 

[0 0 7 7] 

[&5] 
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[0 0 7 8] C , X(4, 7V*tIEU>X©«WSfcI8 
ttBTJfctK y(4, f71/C<t5fCiTfe!], f(4. U 

lEl^XSJTfOffiHrCfctK a (4, «iE^*»*IIES» 
T?JfeS. >©*££(4, #7-H|i^^^7-H 

IEl^>XSX-©Sggtl l/>XfeSfifJ:, WIETte 
^WIEJgf&ah, «#ffi*fc£*e>*JS;*ftS. 4V 

*f-TSXlx«lEb>Xl 3©*g^lE»MT-at--i:* s 
T-g-S. 

[0 0 7 9] 

[»6] 

f 

G= 

1 a 

[0 0 8 0] 6 t-^-T <7*f >G(4, ?7"H 

flStp^e>XU«iEL'>X^T-©E§iail, U>X«USUi§ 

ifT-.^^fb-rSqTtgtt^feSo 3©fetoiC, XHfIEB# 
fc£ft6©tt#a(WHi**i-^ ftic^tsiffty-f 
VGO^SSisjRJitSfta. *fc,.£ft£©/'V7*-* 

y-f >©fB£Bc-5WiAX-fc40<, 

[0081] o^c, ^mmmimmw^miz^yv 
atiE^e £ *s« b fe * * 7 ^ x t- a © s 1- s . 

II 5 (4s 1 SQBK*K:«ft XHf lE^BS-JS 

T-feSo $7n-lt ElC^tl/'J- XX-f <>^5 2 
©^l/tff (JMBWIlrflO v Xtt, *»Llf^J:B 
^©^ff b»# OMMMIIWfcfl^^jMgltrflO ic4 

[0 0 8 2] Xr9 7 (KIT, Stt5) 10 1C:|3V» 
X. XU«IEIrft$Me4:EIB*S:, HH§;RVilfl3te#Hli&;ac 
ft*. #r^l!CPU501t IlC8tl/'J-X7^ 
7f5 2 ©*# bftfK X(4, b»# 4: ®m<D±m 

IECPU3 0fcXU»IEIfl#e*&fcH*-*-S. IsJBtfC, 
«yiEfMi«tftfcH«4 3#, ig¥f*ST-©Eggi$:?BiJ!3, Bl 
^b&0$j7fcHE§* s , ^¥»©B^?,^^«iJSo 
[0 0 8 3] S 1 0 2 (C:fcV>T, Xb*gIE >X 1 3 © 

tiLmm^mwoizmfezti&tt&iz, sio3c^ 

V>T, SJPas 3 ©<7V >&Vtfirgffi^fiSSt»g|5 6 ©^>r 
>*«4fD{c»S*ft4. XU'ffilECPU 3 0(4, E12S 
VH 4fc 3**-fM»8$ 3 ©^^ VS^DCRStS fc i: t» 

c, ^i'>n>hD-^6 ati^ty-f >£-b?mii§: 

^rft?H#gP6(4, $*-r >3>bD— 5 6 2fc»J»l/tx 
[0 0 8 4] *»W©«S13dBB«(C«4XHiiESISB 
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V >X 1 3 ©fcm#g|p&e£+#££^3,ijg#& 
3. Xl^«IEb>Xl 3©{£B#l;fl{!£g£^£bT^ 

zmn-rzzttfx-g-r, yumiEmffl&JFmmtztjiZ 
[oo85] *&w<Dm 1 mmmmiz&z rumiEmm 

AS W^f A(Z)7 - hVW7SS 20 

tt N i^>x{hocpu 3 0*57*1/ mmmmm^*&mLT 
mmz, bmm&tktii-mmiztji^xfrz, ^-yvrnm^ 

[0 0 8 6] S 1 0 4£;fc^T\ LED4bSOTSD 
4d©[l]S§Sj(i*soNI&^-r-g.o XU«IECPU3 0 
te, SI CftLED 4 bSVP SD 4 d OWmSBim^ 

commom^s m^L^mmmmizm^-t^o 

[0 0 8 7] S105C^T 4 XU?jfIEV>X13© 

lEmft&itmiz, rutiEix^xi 3^m^atia^ 

TT3ia^b^0;^#£{i;tT;fe'K 7UWIECPU 

30tt, 7isMjEis>7: i 3(Dm7£Mm*z<Dmfe$stt 

[0 0 8 8] S106t43V>T. K => -i A 2 ©S®** 0 
NOtf-StiS. 7HICPU3 0I1 l*^^2*s© 

[0 0 8 9] SI 0 7{C*VNT, "9— ^SBS^^D-X 
£ft3„ 7HECPU3 0H:, 3 ©It- #[I]g§ 

&7D-XbTv fcWm^m&litiCDttMX-T*?-^^ 40 

i©$«£gi#rf -a* 

[0 0 9 0] S 1 0 8 IZ&UX, m^>X^A(DV-X 
@WD-X?ft5„ XPMIECPU3 0(£, m%<D 

■v—xms&cDfflmtmmz, mummmi 3 ©it-*® 
[0091] s i o 9 iz&^x, v—kvj >ifimm.m 

$.X''lfc*lZ±ifiZ < , XHflECPU 3 Oii, 3© 
t±{:ff>£:i;&{3, S<LX©JfflIg)57 3©^ >&nTgfiiiJ» 50 
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[0 0 9 2] S110C*^T, HPfl©^X^A©flj| 

WifilbZo Xl^IECPU 3 OBU 7*l'«IEl/>X 1 3 

»S»fcbtV^«fc U%/J\^V%^5*»tr*JKf1-S;i/— 5 s - 
>£> V7 h^m^T-flUsEbTV^S. -©flM^Jg 
fltt«fc Dfc'J^^itgtfcjU SI 1 lfcjttr,, 
' <lM* s m5£tt tl±T- SSi^CIt S109CS5, 7* 
U-WIECPU3 Ofcfc, fflU**^* <JB:S*"e-y--5j-y>f 

[0 0 9 3] Sill IZ&^T, mU->^A<DMm 
Rlf«tt<t^3 4)/J^^V^*»S**-Jt«^$n5. 7U«IE 
CPU 3 0(i, J^>X^Afc43tt*XP»jEi,>X© 

Sr, V7 h<7:tT±T-1?fJ5&bTU-5o d ©iiHA-^fiS 
.fcOfc/hSv^SfcBU si 1 2fcJttr. -2k coffi 
HW»±-?$5i:§(:(t Sl09i:iD. XP 
WjE C P U 3 0 tt % fflHtf/hS < & 5 £ T~y— > 

[0094] ^mmcom 1 usejb®-??^ xvmiec p 

U3 0tt % ^-b»f^lt#K:c:fflffllSfcJt«-rs&«>©* 
lCbtoffii:, Wbi&#t|BjB^(c^:3f btt^Sbfe 

t-s ~7\ymtm\*-&7 ? 4 >¥9 l±T-fi*fl?,bfe^(C, 
S^4^ToTV^5o WlWIntitt, «*""T"aBH5t:»*> 

:TUttiE»fE&J£«fl<jig>o< !3Pfi^bTt)«t^„ 

[0 0 9 5] £fe, b>X^-^y^*^^T*{i> 7T-f 
b«K^Sb&fcSi:Bl«fc x Xb«lE^>X©i!j^©7 
T-ti, ^l©b^v>fit(i, ai2©btv>0t«t 5*)/J\^^c 

^B{-la^bTv^i>„ 

[0 0 9 6] s 1 1 2iz&^x, mmmf &vm&s& 
mmtaztiz, MjnmmNtma4 2{±, x- 

tB-TS. b>X{PJCPU4 Ott, MjOmmkll&B* 2tf 

<*uibfc^8giifli«s, xnfiECPU3 ocas«-r 
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So mmmmts mm, AF±>-y-<Dm$£mmtz&-3 
ztzz-oxmuztix, xu-*§iecpu3 oizmmzti 

So 

[0 0 9 7] S 1 1 3 C&^T, MIBfc^MIESf&a 
■&m»2ftZ><, XVWIECPU 3 Ofcfc, «USIE«f fcfS 
bT, «IE^^«IE^»aS«S1-So 

[0098] s 1 1 4 iz#^x, tiLm^mmm-^ 6 

[0 0 9 9] Si 1 5(3joV^T, XHflEl^Xl 3© 

ttfc -Kn*»6iait)#A e,ns. xuwiecpu 3 obu 

i> #*. 3 «fc -5 Cx &B*g^ffiS!f?8l5 6 tfg^-r 5 o 
[0 10 0] SI 1 6C:}3V*T> ffiajg^ttSfSgB 6 © 

^ >#»*k±w ?,ns„ yumiECPu 3 oit. v 
• u etk y-nyvn-^ q 2* 20 

[0101] s 1 1 7i;i'v^ v ticas^natncffi 6 © 
So 7v*tiECPU3 aau ffiaji^fitja»^6ffl-y^ 

S 1 1 4fc£^TSWbfcBrStti:H&fc:&o;fc 
*>g*>£¥!MTi-So flMlffi<£tt8tli:aB 6 ©4V >*J X fiff 
SttfcPObt&ofciitCfciu S 1 1 8fc3ttr. teafi ■ 
^mmW%S6<DY-{ BfS«*TEISi:*ttt N S 
1 1 6CBI»K teeffi^fiSiRff SB 6 >3> hD 

[0102] S 1 1 8 CJfcV^T, ^fi#ffFpJ£*U S 1 

cpu5oit E^b&^ff b*-< h-r 

o 

[0 10 3] S 1 2 0 t43V^T^ b* -f -Y A 

h bfc*>gA>#*J8fr£*XSo tf^tfJJCPU 5 0 

UfflW-fv^-fAT^M/fetSCft^ SI 2 

Ett, S 1 2 5C«tf. 40 
[0 10 4] S 1 2 1 £.$i\,<X. l/'J-X^-f ^^-5 2 
* s ^ffbK;#bfc^g*As*iJffif#tlSo tf^-fflilCPU 
5 0S, b';-X.X>f >y^5 2#£j? blfrf£bfca>ga< 

CS, S122tiitfo UU— X^'f y 9-5 2&±ft[s 
IWl/44»9fcfeJSCIi, S120CR5, #tV0J|C 
PU5 0lt b*-f KTt> V bfc*>g*>£ 

liDSgbWrrS. 
[0 10 5] S 1 2 2 E^WTv *f-filCPU50 
(is ^-7— IE1&S5 9 4fc= =7 — 7-yXfc*g7jvf S. 50 
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9 4 OU 121 1 ^^-T^ffia^T- ?7-94|; 
fgftrTSo ■€ LTx S123t:i5V^ «3ttfH»ssn 

So 

[0.10 6] S 1 2 4 t-fc^Tx tf^lPJCPU 5 0 
fit* $7-tt»3P9 4ta7-^^>»«c ^ 
HBiWS 9 41t ?7-94 £ ftffitfftBfr & f&MM&C * 
T-IBitrrs. S 1 2-4fc33V>T, Sft#S&7;* 

«T,So 

[0107] S 1 2 5 C#^T* {4BJg^HMtJ|£l$ 6 © 

>n> hD-76 2 {Cctot^-r >^-if Dni&^-rs 
«t o ti.^m^mmmi$ 6 tji^-rs. &wm^mm 
jmbsbu ^>3>hD-7 6 2 5a»it, (fiteis 
^•«^-tfDtis^i-So 

[0 10 8] S126£&V>T* It— stfy^ D C 

aft^sns. rniECPU3 0tt, f&msps©^ > 
^-enc^rrs. 

[0 10 9] S127CiJV>T, K 7 ^ 2 ^©flig# 
0FFi#$ti5» 7l/«ICPU3 0(t |«7-f^2 
^©«©©0fc«&<£±£, E^b35tv>SiBlalES{cJi^-r 

[0 110] SI 2 8 tiSV>Tx Xb*iIEb>X13© 
^ ii D y <7 *s 0 NtfftS o X HilE CPU3 0 X 
UltIEU>Xl 3$:^effaSt5 «t-5Cx 

wtjiTj^-rso teajg^ttss^ 6 , ssiw^i&s^si 
^y-rso 

[0 111] oft, *»ra©*lgQWI5JIBlC«5XU 

[0112] S201 tC^Tx 7^fax-^ 1 ©|g 
»S^t* s b^V\fBJ^±tC^ofc^S^* s *JKr^tlSo X 
U-MIECPU 3 0(±, 7^fix-^ lt«Eix5K»« 

ss^^e-^ br. z\(Dmmnm(Dmim^&mim.<Di& 

C©IKi&m^{±s A/D^g|$^^TV^S. '©fc 

#>£v *ss'j5&*at-fe>-y-a:i:sia!jt«c<-r*»» ffififi-^ 

fi}Sgca5 6tt, C©SEttS«t<£^f3>±T-^-^1-S 

W±T-feS i: Ittt, S 2 0 6 Cjf|^ 7>7=?3-^—$> 
l<Dffitt*«*»b*^fflSTIal*4:*K:H:, S 2 0 2C 
iitro 

[0 113] S 2 0 2{Ci5V^T^ XbMIEb>Xl 3© 

teStfojSjffiH©'; s hw^T-fes^s^^jKf^n 

S. XblilECPU 3 Ott. tfi[M^I±i-fe>it4A s ffi?3T 
Stoat^fiifi^S:^-^ bT, XbMlEb>X 1 S^qJ 
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U3 0tt, rHiiEl/>Xl 3**Rn»<SHO'J5y 
±T*$>Si:t, Xtt, XlyWlElx>X 1 3 #/>ffy£B§ffgJW 

I6B©U ^ ^ hlZ±T'&Z>tglziZ, S 2 0 3C3t<^, 
-7\/ffiIE\s>X 1 3 ©ffia* s RJifrffiB© U S; >y h %Tm 
StiCtt, S 2 0 8 tcittr. 

[0114] S 2 0 3 C:fc^T, firBJg^tt^as 6 © 
y-f >a*TVS>;H3. XV}giECPU3 Ott , V-i 1C 
Ttf 3 «fc -5 CffiUB^ttMJHHS 6 CJg^ Us ttgJi^rfit 
®3£95 6 tt, y-r>3> FD-7 6 2£f|jiJfPLTs 7-1' 
>£-S-t?n£TWi>. 

[0115] S 2 0 4 IZ&^Ts m<5m 6 1 & U -fe v b 
SftSo XH«iECPU3 0^«^S6 l*U-by hf 

[0116] S 2 0 5 fc^T, (firgJi^fiSj»#gp 6 © 

So XL-MIECPU3 Ott, ^ >^±(t*§ «t-5t{4S 

ffi*tt**a$6fcji^u teaji^-fiis^aj 6 tt, $w 20 

>3>hD-7 6 2J$ifflLT, -troA^F^fi^T-y 

IEfW» ftdfr f S C #T § -5 o 
[0 117] S 2 0 6C^ Y^J n2~.<DW,m.-& 
OFFirf^h, S 2 0 7fCj^T, XHfIEI&^#iS& 

T*ns. rp?iiECPU3 ott, Y^jn2^<ow,m 
[0118] s 2 0 8 tcij^T, eafS4f«* s rntiE 30 

L->X1 3©nJK>|gffl©U h W±T-& 5 *'SA 4 * s *!l 
Kfr£*a£o XHfIECPU3 Ott, (4aji^fit«*a5 6 

it, 7umJEU>Xl 
3©pJiMSHCDpg|jii^ d©(ficaJ&^ffi*s^bfe*»S^ 

s*y«-rs. tta^fa^as 6 tt, ternt^*^ 

'tH*^— §S C Xt^IECPU 3 0 

tt, ft5taJt^-fBA s yw*tiEl'>Xl 3©oH&^B©'J 5 

y MiLtT?&afc&, Xtt, ffi«i^«ASHlf^«FlHIW 40 

twrn-rz. tt«fi««#rnfiEu>xi 3 
© Rii&fsia© w±t-$. -5 tjtttt, S203C 

ittfo Xl/ffiIEb>X 1 3 ©rJIWeBI© U 5. y h&ffia 
?g^rfit* s TIII3 i: § fctt, S 2 0 9 IzMfr, 7~UffilE® 

[0 119] *WS®mJBE^S£ffs:ru:ttiE3m 
tt, WTfcf3«-r*«t ■5*^5*1-5. 

( 1 ) *^B^©^ 1 ggW^tt, T>7^-3.ol-J? i x 
yumiEU>Xl 3RZFU>Xftl 4:*1}QMm±>Vt 50 
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LT*OTLT^i>„ aSftBlbS&EttJMfS 7 tt, HPf© 

*-r s o gp 6 tt, x u mm v > x 1 o # 

X i/ 1 i a jpjgg ©lEtoS^t h a^WIKft 

^>tf&£©iSffi&#Sy©^>^#&<-<:&, XV«iE 
»aSr*j^i-5Ci:*ST-&5i:i:€)(c:, ?5*IHSt:xu£ 

[0120] ( 2 ) *$m<D& 1 H»litt, 7*?*?- 

1S-TSEEPROM1 0<&dx.TV>S„ C©fe«){Z, E 
EPROMlOtt, in60SftftW«E«p«:4ft|3ttf 

&zt&T-gz>t.t$>iz s mmmmmffi.mm.%i7 fiiz 
[0121] ( 3 ) *wmm i XMu^tttt, as** 

ffiSPl 5*s«ffibfciBflE«f«i:, EEPROMlOtflB 

«H8«rtl«SSi|caJ7t:J:>3-r«iE-r*i:*ST?Ss 0 ^© 
feifrfc, EEPROMl OCWB^C^TBItb&C 
ti tWBb&fiStjtfeUTMiE-j-SCfcCJ; 

[0122] ( 4 ) *|gB^©^ 1 ^r»$,H& s M^j*D 

s^bfcxuMiE^a^iis-rscfcA5T-§So St, 
d CjES^fsMi^fiK^^^b^^^^e i Visits 

[0123] ( 5 ) frftBBom 1 SQJSJBJfitt, 7H 
IEiHUMI-9«C(i LT, XHiiEl^>Xl 3©H^©ffi 

a i: g«ea t omm vm&m <t t> « <j% $ < & , ^ 

eajg^rfi?H#a5 6 A s jgm Lfc(&a#i^ffl{c*r3^ 
T, T^^-ii-^ lftftd»a53*SEB&Sfl«IbTV^5. 
-Ofetot, XlxMJE»^©ei&B#CXL/«IE$lJ»$i£ 

SCi^-^ttiC, 7HfiE«lfiftSfif*bTffo 
T, XUMIEP>X1 3 $:^A — X{C@l(^-sci t*5T* 
^So ^fe, ~©{i^* s ^^{t£!3&/J\$<&;E,B#P(§# 
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-rsch* s T-§s„ 
[0 12 4] (6) *»flBO»13Wt0B®t± N 
IEb>Xl 3©5g»©ffi«fcB«ffitt4:©(Hg£s ^jsp 
btWeB#fcJfc«ra&tt©m©b£vM*fc. *flb» 

Sfc©©iS2©bi£vMiI£:fttfI;tT^So XVMIEBBJ& 
B#tciJ{j"5^b«IEb>Xl 3©»j£tt s £©dM©jK 10 

^ctot^A-x^tfSfts. z.<Dtzttot,z s XbW 

IECPU3 0fcb WllWCIt tt©/J\3VYjg 1 © 

b#v^fithr©{aMt^it««bT, W>Ul#»froT 

TVM.. ■*©«?** Xb*§IEb>Xl-3#;Rgi||£lEi& 
-TS©^5t^HI55.iJ:-rs^i:^T-§i)„ XbMIE 
CPU30li, b»#i: POPS C±# bftfls £ & o & 
fcSCtt, «©**^3B2©.b£HBi:£©fl!!i:*Jfc 

fctt, Xb»iE»f1^W^S£ fcT!«#fc*< 

SCh#T'§S„ 

[0125] ( 7 ) *»l|a©* 1 JUteffi^tt, ^-f > 

a5 6* s llx.Tb>So Xb*iIEb>Xl 3©HP&©t£Bt: 
B^{53rgi:©{allAS/>#<«:oT, XbMIEftlB«i-r 3 

Xb«IE$iJ®!*^Wtg£&3Wiig14#&3„ c 
©fe©£ % #W >3>hD— 5 6 2BU Xb|fIEftll#i 

>£-fe*0*>£f£{bb-O>&. *©*££!> XbMlEftJfflW 

btv Xb«IEi&#ftXA-XfCfTo;fc»)S*ftgS#5-r 

[0126] ®.wm^mmw®6i±, yumiEu 
>xi 3Cfip;b3aD^ftit&;l«jea&ffibT^3fc© 

C 7 * ><7^© b >XI»C «t 3 Igftft iffc J; 

6 ©y-r > gbu jueseicft txmt-r 

So EgSi^>3— ^&£f£1)ii;tS£g|b>X-eBu b> 40 

So CUrafrttatffffi 6 & b>XIEi&©i^Th|5lP$ 
(C, y-f >3> ho-? 6 2CAt)T^ < b 

T, Xb*fIEftiO#i-f 3^i:#T-£3o 
[0 12 7] (8) *f5ira©aSll6«BBJ!8tts ^b*l 
lEflHJffll*^ pJt£&#«Hc: ftofetlt: 14, ffi wm^if. ® 

use 6 ©y -i > ft- a -t? d iz t w c , pjT^fB sty 

:7b«IEb>Xl 3©{ftB#nIIM6H©IR#fci8*. 
T* ru«iE*J»* s 1 ; Rli6fc:«cSirfiH{E56«feS. £©fc 50 
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»Cs XbffilECPU 3 Ott, >^-lfDi;t^ 
£5fc{iBS-*tt»JHK6fc:Jijj*U t'^ajl-* 1 
* s Xb«IEb>X3 Oft-tfo&BCglb-t*^ y-r > 
ftHULttf 4 «t a fcffiBJt<frtt**SP 6 £}fjj* bTV> 
So ^©i^m, Xb«IE^J»* s M^^©JmHT-SiJfflI^^ 
fc&oT* XbftMlET-t&<&oT-tK XbMIEf&Jffil 

IE ftM-^fr Blfl-f 3 d i: #7? * 3 . 

[0128] o) *mM(Dmimffimmiz&2>7i< 
© m *m&m c*n e> # 3 £ »©B5*a$ 5 3 &mx. x v ^ 

So Xb*fIEb>Xl 3©^©{SB^ffi&I^fSi:© 

v^SfcS* Xb«IESiJ«* s ^prt^^§, Xb*iiIEb> 
XI 3#V 5 * h^C^feoT^St^&iffciii, X 
bftffi!E-r3;:£:* s T-g&^. XbMlECPU 3 0 l£, 

J"f±A s oT^5i:J(;y: N X b *tIE«rf£ A s IEltT- fe 3' 

«jj*»5 3Bu XbffiIEi&# 
^lE^T-feShgCtt, >^*9 1 p"g{c-€-©gf&* 

^-rsfetot:, x^fflIEi^I•^^^^foTv^s- 

[0 1 2 9] . (g2£JB&J6) S7tt, *Sm<Dto2& 

H 1 ~H 4 bfege^XttXD v * i: [si — ©g(5MX(± 
Xny*BU IH-©*^SftbTlttiaU ^©P«l5i 

B^(4«^-rso 

[0 13 0] *f5BB©SB2|ill0K»{C«srb»IE*« 

A2&PWM K5^/N*tCf^x.Ts A*bfc®EtJt^Jb 
fcSStS: a* - *" SSSE Y 5 f V. & flb©HJBU»T 
« s . s^^igijag!t?g#gp 7tt> h-7-f;t2Ciib- 

f^^S^ttftl, ^©t^His ^ife©^T*^-r 

Ct^T-^So 

[0 13 1] *%qS©MS2HtG^ffi^ PWMKv^a' 
(c:ft^TS«EK5-1 , /N*&fflOTV%S&©^v i3t:?xt 
MSmJE^v 1 ^? 5£«B§-rsci:#T*£So Sfes K 

t- s s fc©tc si &uqn 2 t^-riga&miStsij^s 5 

T-§So 

[0 13 2] (^3^JS^ffi) H8tt, *M©i3i 
C « S X b MIE^M C *5 (t S M ©Mn ft X 
D>y^l2IT*^So «Tt?li, EH~EI4t^bfcaJ*JX 
{4XD>v^hiH]-©a5«XttXD-/^(4, IS]— ©S-^-ft 
ftbTSiB^b, ^©P«i5oB^(i«BS-rS. 

[0 13 3] *^©^3HJE^{c^SXbMiE^S 
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^I^«IE1/>X1 3CDlgijj^fSj-\©fi^D^a 

&&V>;*:&;*©^i&£g:tt-5o CfflfetotC, T^i^ 

l©iMMt«EHu 
3 $M^fs -^{i, a* &fi ^lzMt> fix b £ 

"5 o 

[0134] DCAi'h7^M8tt > ®Jl«T-^it!-r 
— ^ lCDlEtt«:»itSrD C*>y ^-r-g.7i-;b^T-$)2.<> D 

[0 13 5] A/D^9li, DC*7h7-fW8 

omtim^z a/d mt&-fz>tzi£>(D$ ) (Dx$>z>o st> 
mm^mnmmmw^ i its ^fflDc*>H7^^. 
8 tmmco^^mT^UD c*^f7^M78^ 

[oi3 6] ^mmm.zmm^miz.^yvmwMm. 

Its ^l*MJF^St>*^2*jl^©»^(C*D^Ts w 

(i) *5%m<D'm3mmm\z.s tp?-*.^—* i© 
mmnm* a/d 9 c «t 0 t a/d s»-r stu 

DC*-> h7^;U^ 8 ^.toTCOlEi&S^^D 
C5fc9-£|&£bT^3o -?>7=}-3.3L—*7 1 ©Sgi&m^ 

^l/>^£;fi--f SA/D^fg*^ 

/D^l^o"^^*^;:, S7Jf£#©#K ?> 
< Z£&Xl*2>t£t>lZs 3^M«MI®St^ 
fUt&So 'J^&^WZ J;S{t-Sf©,fr£A/D 

mm-rztzsbiz, p,/D^m<Dmm.±mmx%^hh^ 

©^A/D^^^ffl-rS^SA^V^ 

[0137] ( 2 ) xmrnom 3 njEjgjBtts 3^ 

lEi&S^S^ 7 #jH<LXD C*<^7<fM78 £<!§;?. 
TOSfcfet;:, H&gcDT^J.^-^ 1 #tF$lJ35gfS 3 © 

[0138] i^^mmmm) m9&, *^®S4t 

m 1 ~n 4 c^u&asuxttrD * v t m-<Dfflttx& 
7uy?&, m-<D^$:{ti,xmwis, 
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[0 13 9] ttBm<DM4mKM1Kitzto&-7umiEmw. 

its *mmmimm]fzm~m3mmmm£m-&>), 7 

?^3.3L-t> Is K M 2 s ftj^gp 3 SWSB^tti-fe 
>f•4^i:•©^7 ; ;^^o^l^>«^©^<$^, 

»t V7 h o^T±xmmi,fzmcDmmmmx-$>^ t , 
[0140] mmmMrnnmmnm 1 «> 19 «t 

10 ^.^w&^mmmm^xm.-rt.s *ti*tuo-7u ? * 
(D7£m.s &mmm%&-?Xs ^^^sa^c^-cei 
t©i& 7 © «t a t ^-r 5 c t ifix g s o 

[0 14 1] 
[£&7] 

F (s) =CA/ CI +PCAM) 

[0142] zzx-s f (s) fct, aaBBUHMmwiF 

Mtt x T^^ii-^©eai|^T-$. t) N Alts 

20 So 

[0 14 3] 3*^B§©«M£«0i5®t±, dn^©f5«g| 

. ff-5o mmmmmnmmnm 1 its 

v >^bfcfiajg^fitA5A7jb, mmmmmm^mtj 

30 %o mm&immwffimn&iit, 7>?^3-^—* 

IOTEPR0M1 0{d|2m-r-S.i:i:^ir, c*xfe©E 

^> o 

[0144] *mw<Dm4mmm&, *t 

•ote&t&bx&misX^&tziblZs. -oc/Dy^tb 

[0145] as 5 mmmm) m 1 0 *^^©» 5 

T'D V^E1T-$>S. JilTT-tt, 01~SI4C^bfegB«- 
SrftbTBJB^b, ^©P^sftB^ti^Bg-ri,,, 

[0146] *&,wcom 5 SQK^ttuu 1 it 

MBM^mtmmBmtmtebs v? h y 5 y h« 1 1 

[0147] V7h'J^Mltt, >X 1 

3 ^^©pJBjIgHJ: (5 4)JRv^HrtT-Igl&rSfe«)t, 
50 i\LmSi$m$:BIEi-&£)(DX&Z> 0 V7h>J?5»M 1 
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m^m^mmizmtii-?>o fw»»3.a:, ^©^ze&bji 
mmmmmm-^nt, z(D&.mm^miz&^x, m 

[0148] -fe>* V >W7^r-7;H 2t±s (ft 
Bt&ttie*#fcSISH*8*.--tA:&bfci:S^ XbM 10 
IEb>X 1 3*«Rl»l6H©t>»t)Xtt*©5E«TfK«-r* 
cfcdiX i©ffi«tfttti«9*«jEbT» flflEtftBl&tHfi 
-l-£ti«7-rS*>©-t'&&o -fe >^ U >X/W 77.^—7 
;H2tt, 110 C^r«t 5 A* bfcffiBtfttUffi* 

CbT-ffl*t4. -tr>^'J>W7^T-7;H 2 
A3bbfcffiBtfctt^3&W^Hfc«*.3i:Sfc 

XI 3ft3ISM-T:7-r — K^f *#<P*»5£"5fc^ -IKE 
«Mtftae^£»*fc**£tt£bTtH;tr-*-S. 20 

2 CDtMKs 6«fIE{4fitftttH3*£«* bfefi^ft, 
ffiBJi^-fiti: btV7b l M «v h i lCfflitS. 
[0 14 9] #f^ffl»5aafi^«£«4Xb*iIE»fi 

(is mi2mmm~m4mmBm<D%]mfciinz-x. wt 

(1) 7^f-ax-^l, 7HiEl/>X13Ml' 
>X#1 4*^iaUS-fe>-9-i:bTBffl-rSfcttfctt, £ 

wc^^ASws^s/^A^Pitswiifit^rb 
tv iBibctd{-^-r?)i^SA s fes<, b*»u hp£©*> 30 

X^ABU Xb}iIEb>Xl 3<OnHM6H©ISISit:» £S 

C©i;;^bS«i5t, Xb«IEb>Xl 3#c:©'J 
5 >^ hSMtCS&oT b* -5. *©*§*, fSW©^*^ 
ii:M^rAffli^<Sftc l t b^-5fe«)(c N 
Jni&K&tftWT?S-*\ XbttlEttffr^nFfBfc&oTb 
^ -5o 

[0 15 0] #^©S§5H3i6fl«t, Xb«IEb>X 
1 3#U 5 v hSfctfC^fcaiKJC* ffiBJf<frttS-JSl' 

1 £fil;LT03. ZCDtzMZ, Xblf IE b >X -1 3 
t5EeSfe»t % XblflEbbX 1 3 #U $ s> hSBWtC^ 

tot, xmsiEft^^iBtftscDSW^-rsct 
[0151] (2) *&wcom5mmm&, v 

©R]»ISH©'*"t»Xtt-t©ifi«fcXb»jEl/>Xl 3 ft 50 
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5ISR"*-fe>* U >^H77t-7JH 2£{|;LTV> 
£>o C©fcfet, 77-1' >^*9 l±tC:feW-4»©^*B 

[0 15 2] *»H§tt, W±»IBbfeHaBK»S:|B3tf 
T-feSo 

(1) HK««M£9EB5id:. KMr«%&g&ttttj-r 
PgSg-T 5*CDf ttfe < % HSc69 KtftlB L-Tti «fc 

K»«aES«a«bTt»«ti^ 

[0 15 3] (2) ttB£<*BBJ*ffi 6 *#it6 
liCiotiB^LfetC, ^>3>hD-7 6 2tJ;- 

>§iittui,^ a^t^ >commt.mx- 

[0154] ( 3 ) S^IEtt^^jgggq 7 Bu X^ 
X > X& if© 7t D X 7 4 )Uf IZ £. o T#§E£ bT & <fc 

H»Tf«lJiE-rstSttt, TP*-**-—* 1* H7>fA 
2, $Wa5 3SlN*teB^tfcS-tr>X4t^-rsa»HSS 
ft^tl j etLX^T>XT-«J5!cb, Cin^ftO^^b-B- 
t7-f-My^;i/-7§#5Ii:i!)STt5. 3 

fflttBHrttSiEB jvsb 7 yu ttB*8^fia* 01st atj b 
[01 5 5] mm&ommmmmm-^ 1 «u »2tgn 

a t-s 2 i^©jin^©^X;bft^JC^{^T^ UT^ 5 
9^UMtttiKffff 7 BU MK^tBeC 1 5*«ttB bfc 

ft*IEbT•fe)«tV^. 

[0156] (4) DCA>yh7^;i/^8lt V7h 
■>i7T«Lfex'f ^^;b7-<;i/^7?$.oT i feot<, 
T^^i^-^ l©Ktt««E*A/DB*bT8l5i^ 
!S«C, DCA-y hftbT*otV>. ^fcs DC*^h7 

Jf«U X^^i^-^ l©IK»B«E*»e>fi7jK:j;S{B 
^JSWfr&ttBbT* J:^. r©Jg-^tC{i, V7h^x7 
±T-«l^bfcB*C < tS{B^fi£7>^ D/AB«4SK:J: 
oTTXDXfiiibTaiTjbs X<>^J-3i-^ 1©IIK/ 
S^EiP & C ©fiTjtw «t 5 ft ^-fiKTl-S: 7t a XS<](C®S b 
fe^C, A/DB«IS-ri*Uf J:V^. ^6^, 77fax 

l©ffi»««E*&H*c:j:*«TO^&, D/Af 

[0157] «*cj:a«*j«»*«3e-i-*7 , ^syx 

Att, DCA-yh7-fM8o.H, V7h7i7T-i 
^bt^ot^* s ^g»©g*K* s ^v^fe»ic s B*tj:DB 

^■^ss&BWCttJifcssqrtfett^jfe*. xb«iEb. 
>xi 3©n^©{ftBi:(aBJi^fifc©ii^tt> sac 
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fcfc, 09*.fc^ ^©(IM©77lRii:**;*£^T, m^t«t 

[0158] (5) EEPROMlOlt 77r>a 
^^ij, PROM, EPR0M&£©^3$gt£^2»£M 

* u & if ©•tfeiRTieaiaaasR? -efe r t> £^<> 

[0 15 9] (6) t>^U>W7Xr-/;H 
2i£, ElOCitia&T-^Cft^t, 

oTiiiiE{igt&m{f^£ai:frt-3&©T-&oT&<fcUo io 

[0160] (7) XHflECPU 3 Ot±, XbWlE 
I/>X1 3©fg|^©fegttegJi^rtiii:©{il^#, 

M^&se bt * e>^«fia*iiija bfc*s***i»r b 

*»&:7U«IE£ifi-fcfcW&1-5©T!a:£<U XHiflEM 
gl^-TSo fit, fl^v-^^ASm^^^A© 

7^-h-A-^^M^n-XlT, -tfnUH^b-C^fc 
iM«^«&BrJ£B3HHMBI«fc: % (ftU&^tttRlHR 6 ifi 20 

-f So 

[0 16 1] (8) >3> bn — 6 2fck N teg 

fcaJ^bTt fntE^ni©tl±ft<, fife© 

'h^^iim^fittCFaT-y'f >£nI^bTfe<fc^o * 
fc, 0 6 tl^-TS 2 0 6 fcl&'ViTv T^-^J-^— ^1© 

©T-fcfc&t^o ^UMiECPU 3 0fc£, ffigjg^r 30 

«»»SB6C<$V Vfc-KDCTfcf S«t-5tm^U S2 

[0 16 2] (9) tf^-fffilC 
PU50, l^>XfJlCPU 4 0MXHICPU 3 0 

ioCPUSiffllt* cfc^. 0S*.HU 1>X, 
-*i©*^7t^ittt, 1 CPU ic:^T©g8i£ 
fcSffc-SrT&.fc^. *»W©H«fiJB«S^ -Bib 

7 * * 5 1: XHfiESgB*»« bfc«ft^T»re bfc 

±s, b>X:>^ >y^73P< 5 (3W^h*^7) tC&, 40 
[0 16 3] 

immmm w±» b < »w bfc «t -5 *fsrefc «t 

[0®©tg#&!£BJ3] 50 



30 

[0 1 ] *&W®m 1 SQBB)!Bt:«srHfliraHE*fS 
[0 2 ] #aS9§©$6 1 Hfl0KJI8C«S X l/ffliE$E«K:* 

it sfi ^©sstns^-r xo >^ ^ 0-r-ag. 5 o 

[0 3 ] *%W(Dm 1 :ri/»iES»£* 

[04] *mmm\fmw*m\z^7\swm.mz& 

It SfigJI^BSJf^© XD 5/ * 0T*& 5 . 
[0 5 ] jf.%W<Dm 1 ^JBK»t«S XbffiIE^g<£« 

[0 6 ] %mm% i lae^stzff « 7i/«iE9iBK:^ 
v> t x ni iEcm A^njfg ^ & o fc t * ©«;# * a& u§ -r 

[0 7] *»«§©» 2 |£BiJg«lt:«*X Hfi^ttC* 
0T-&3o 

[0 8] *»^©*3S£«0^«llc«SXl/*liE««t:* 

itsM-^©^tn^^-r7"D 

[0 9] *»W©M5 4|QifiJKJI8t:«*XH«iE««K:* 
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